Introduction

48
Terrestrial vegetation plays a significant role in the re-distribution of moisture and The Geoscience Laser Altimeter System (GLAS), onboard the Ice, Cloud, and land
67
Elevation Satellite (ICESat), has provided certain capability to map vegetation 68 characteristics across broader areas from space (Zwally et al., 2002) . GLAS is a large- 
89
As an alternative to conventional, mono-angle observations, the combination of 
Study area
138
The study area is located in the southeast part of the Amazon, including the Xingu The backscatter product (σ 0 ) used in this study combines ascending (morning) and observations and data quality in tropical environments.
285
For retrieval of the surface bi-directional reflectance distribution function (BRDF),
286
MAIAC accumulates data over 4-16 days (Lyapustin et al., 2011 (Lyapustin et al., , 2012 
Results
316
The Xingu basin contains a number of different forest types. However, vegetation is Table   326 2). When compared to Asc and Fse, Dse presented larger metrics of diversity (i.e.
327
species richness (S) and Shannon index (H')) and structure (mean height (H T ), mean 328 diameter at breast height (DBH), basal area (BA), aboveground biomass (AGB) and leaf 329 area index (LAI)) ( Table 2) . 
384
The highest noise levels were observed in March, which is corresponding also to the 
423
LiDAR based characterization of vegetation structure (Figures 2, 3 , and Table 1) 424 exposed a large heterogeneity across the Xingu basin, both spatially and seasonally.
425
ALS-observed structural differences between vegetation types were detectable also 426 from space using photon counting LiDAR (GLAS/IceSat) and microwave 427 backscattering (SeaWinds/QuikSCAT) (Figures 4 and 9b) . This is an important finding,
428
as it opens an opportunity for scaling spatially discrete observations of canopy structure 
